Doxorubicin hydrochloride - Loaded electrospun chitosan/cobalt ferrite/titanium oxide nanofibers for hyperthermic tumor cell treatment and controlled drug release.
In the present study, the potential of doxorubicin hydrochloride (DOX)-loaded electrospun chitosan/cobalt ferrite/titanium oxide nanofibers was studied to investigate the simultaneous effect of hyperthermia and chemotherapy against melanoma cancer B16F10 cell lines. The cobalt ferrite nanoparticles were synthesized via microwave heating method. The titanium oxide nanoparticles were mixed with cobalt ferrite to control the temperature rise. The synthesized nanoparticles and nanofibers were characterized using X-ray diffraction (XRD), field emission scanning electron microscopy (FESEM), and vibrating sample magnetometer (VSM) analysis. The DOX loading efficiency and in vitro drug release of DOX from nanofibers were investigated at both physiological and acidic conditions by an alternating of magnetic field and without magnetic field effect. The fastest release of DOX from prepared magnetic nanofibers was observed at acidic pH by alternating of magnetic field. The antitumor activity of synthesized nanofibers was also investigated on the melanoma cancer B16F10 cell lines. The obtained results revealed that the DOX loaded-electrospun chitosan/cobalt ferrite/titanium oxide nanofibers can be used for localized cancer therapy.